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(57) Abstract: 

PURPOSE: A dipole space-charge dispersing lightning arrester is provided to prevent 
thunderstroke by dispersing and discharging space-charge generated by approaching 
thundercloud in space. * 

CONSTITUTION: A dipole space-charge dispersing lightning arrester(lO) comprises a 
base member(20) fixed on a subject to be protected and having a ground electrode and a 
grounded lightning retardant cable on the upper surface thereof; a detachable discharge 
member(40) mounted on the base member to concentrate an electric charge to ground 
when thundercloud is approaching; and a detachable potential retarding member(60) for 
dispersing and discharging the charge in a space isolated fi-om the discharge 

i 

member(40) by electric dipole principle. 
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e &f^xf geiasF g<yg nisisxioii as! 512^, asoii cag seioii 21 sh chxi Emm s^.^ollA^ 

M<y ^2Aia 4= 3011.3 =5j0l 2JO01, OlSlg} =5|g □l&^gSj &'30|| us ^xina OfS£H 

Olife §XI3^2t SXig II|£IE<!i!S SXPf^s^t^ m^E mi0|^¥XH£K b1|0|:^¥XH°l &*SOII tig 5gOII a^s PIXI 

seioii °im AHs asfs manoii mm -^^ji 01^ szioiiah chxi asts ^a g/SAia 4= 9i^m sm^ 

:)\^em=?ti\si^ a?i&st4=ee s&sfoi oi^oia ^sss 6^fe 31011 °isH ssacH aa. 

£1 . 

&^x\. mm. yg. chxi am. a^iasf-t-e. gj-a 

SAIl/H 

£ IS s a^go| flii^Aioiioii mm s^ias^ s^L^s niasxis sAie^ eiea mbiauie 
E 2fe s xiii^Aioiioii me s^^x^ s^^as^ Eias^i^ £ai§} yea ^hauie 

E 3S ^ ^SSI fl|2^AI01IOII [Q^ &^^X^ S2ia6KM<yg HISISXI2I a¥IS§m^0g EAIf} ^BIAfAlE 
£ 4fe e ^^S2J HI2^AI0j|0l| [OE &'^X^ g2!a6HS<M8 ni£|§.»x|S| a^3st4=BS £A|£} gi^AUIE 

E 5fe H ^^§21 xii3^Aioiioii mm ^y^x^ s^^a5^ s<ys niasxis EAiei se^ 
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£ as ^ ^^2i sie^'Aioiioii mm &^x[ s^^^s^ M<ys nieisxis £A|o^ 

10 : ni£|§fx| 20 : mO\±^M 

40 : gfa^ZH 60 : 5j?l£l£f4iB 

70:>l£ie§^XH 

w 2je! cHxi gsasfs s?}o\\M gA} g,^aAi^ s=isiD\ ^m\x\ mzm el &^^It s^^^6^ nisis^ioi atT ^oT 

^xis^fe dh2f ^^01 egoii coe ^'^ai □ ^Dimmum)B isjoii ch^' ag. ,021 Me(v). a# 4=2} efiHioi(A)oii 
Sof^ o|^^e.^ ^►g^^^oii mm s^swm chxis o^sm^ii ^sst^i ^imoi as agsi si&^eoii 

I^l,""^'^ ^^=^a-OfaH(^l OH&^afe gXia-o^ gmo, ^ ofUef. DI^-S)^^ «I5638248S^ 

ElOi 24fe tlf£t fe^QI. Oj£^ D\X\ SEHS n|^SxP^ ^H^^EIH ^AIIOII ZlCt. 

^Pi §01 si^e &.^of £Efe sfeoi sxisioi Afg^&gf^i ^o, gjqigoi aiaa. ' ' 

oil Cp^ CHXI Sassf, geiOIIAH ^.^SAI^- 4= SfOl QIXI m^^m ^^•2&(FOV:FlashoverVoltaae)0|6|S| S?||i" 

iioiAi?^ K£i:?i ^^61X1 ^£Es St M}^;^^ s^^a8^ nieigf^iM Jiisifoii n =^oi 9ia 


&^s£.^ fe^^SPI ?le} g ^^gg CHfe^gOII :3§ ^xlSJOl egOII [C|g CHXI SSagIS eZIOII/d ^Af g^xi 

:'l^o|Es iiiggxIS ^^mm 9iO\A-\. Ss CH^gSI ^BQ\\ I2§ ^5til!3l 01^51 ^^Ollfe §XI3 = I!| gX|£l nia 
SEdS gXPI^olE^ m^Ei miOI^^XHSK fePI UII0|>:¥ZH°l &»SOI| tig egO|| [OS Gil ssfS SsAI^' 4. 

M£i mmD\^o[n ^diEife g.^a¥XH£i. &^:?i &»S¥Xh°j ^i^oii tig esoii mm &^xi sbioii sjsh a<s ci^ 

S CHSHOII [[fg &^7| g,^3¥XH2l°J 0!^ S2}0||/d CHXI as^S g,^2A|S =4^ 2^E^ &es|:'l^6MI ^dlS^ S¥|2t5f 
4^ee SefSIOI 0I¥0|£! 31S e.^C^. "--n^i^f 

olsi. e ti\m^m ^Aioiia a^a ojiAisag ssmw aci feuiiatini ^Seicj. 
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Oil 0|°| g>*a¥XH2f US S§a &f¥a¥^2[ ^BI^XHOII £|5H ^^a¥XH2^ b|§^£|3j| ^aiflb a^2SIS^S Si 


s^ES £ ig s x^l1^Alo^loll him ^^xj g^.^ao^ M<ys niasxis EA|s^ yes ^biajaieoih. e 2 

^^.Ollfe: LH^eOII ^i}UAfS(22a)0l mmmy\{22)J\ mm ^^EIOI. 01 aifM:J|(22)°l S^OIIfe 2Sg}UAK23)0!l £1 

SH ^a/sHx^p^^6f:>^l ^'^o\x^ dieaiei gxia^af 2x1=! ni£iE,yg sx\Md\D\ mm sxis{24)oi ^uiei mioi:^¥iH(2 

0)Z\. ffllOI^¥:^H{20)°l fe^aOII Sa g^S 11,^M:?I(22)°J §lJLtA^S(22a)3f UAf ^i^:7^^6^£^ EfBOII^ 
a^SOIl :3§UAf¥(41a):?t S^S I1§2(41)I!K £3^^A^S(42a)0l LH^SOII S^^l asa(42)0l §S Efe 

ij g^^oe £1^3011^ esoti ccfg c«xi a6^g a?l£^5^=^E^(6o)]^f°J 012^ sejoiiAH s<if 

^^£!¥(44):>f S^EIEs mgei ipHiElfe X|X!g(45)e g>'5j¥XH(40)£t. fe'::*! g>^S¥XH(40)°l &^¥Ollfe tlS 

esoil cas s:?! &f=!xt saioii °]m am sets □a:?f^5^:Hl ?bigoii mm a^a¥(45)2l°l szi-chiah ojxi asf 
g,^^^:'^fe5^E= yq^jiiisj ese 5>e^ §SEi:n. xHsoiife mmm{6^a)o\ s^s seaisi ^¥I3¥xh(6i)£K 

Ah«^«XH(61):Pt fef^Oli e.fS,^:7ffe-S(E^ SeS^^S! ^E.ie(62a)0l S^£|I>. ^£l&.K62a)SI XHSOlffe g^^g>^t,*o 
S &Sg(62b)0| g^Uif OUSH £l?S01lfe SilL|At¥(62c)B gife :'IS¥(62d):5f ^HIS MS S^E! ^ax^!°| ^£l¥ 
XH(62)£h feOI 3^£l¥XH(62)£i 2^£|nt(62a) X-jSOIlfc tig 53011 CHSEI^II §2gifS §CHA|3|E= g,'^aOI|fe 0|| = AI 4= 
X|XH£| g^S(A)OI E3£|0i §g,'¥fe 6^gJ S(63a)0| 4-S&K63b)2l. fe^:"! 4=S&K63a)2J <yB¥S¥E-| CE 

01^ 30*0I6I°I 2{E(bl^*^oMlfe 15°^^E)S ,§>E^ 3AI&(63c)0| ^Wl^ SUf 3§gJ a^&g XIII a^^^a5¥XH(63)£|•, tl 
S 2gOII CHg£MI CHXI £!g,*°| g,»a:'HA| E^m fe^^E^ g&¥fe 4^aa(64a)OI Sigg S&¥(64b)2|. S&¥(64b) 
SI <yB¥S¥&l X||1g,faai¥XH(63)°l i3Aie(63c)£| ^^£2^ S^'^IEM S^E^ Sltf SifS ^a¥(64c)B 5?^ 

as°i ^E)i&iai>; >ii!XHs m\ D\^m x^l2s^^e^¥XH(64):?^ ^s^biE ^^^^e^¥XH(65)2^. ^ei 

¥XH(62)°) ^£ie(62a) X^^I)f g>^aaS¥XH{65) AlOIOII ??|g:?lfe5lE^ ggf¥fe as§fi(66a)0| aSE! aS§4=S&K66 
b)I)|, &*:'l asg4^SSK66b)°J ae¥S¥E-1 &^?ie} XIM gfaaS¥XH (63)21 aSS(63c)°l 2|E2f ^tES 3^E^ S 

sesA^B(66c)ol mm^ mm as s^aw otiaa. msKgg) e^ ^xiai ^■^x\2\ &!e[ etego| g^^as 

¥XH(65):'^ ^4^{ttlIl^^S)l!S g.^Xlo^Es Qj^' 1mm§E2| ^MM 5:^E^ ^blSfe :i:EI!&jai:ii ^gXH°l a£¥XH{66 
)£t. ^£I¥XH(62)°I :7|§¥(62d)S g?/¥S 5fS4iaA|9=| &»:i| g>^^ aS¥XH(65)°l XHSOII ^HIEIE^ goh«^ g(67 
a)OI S^E a§@(67b)2K fe^:7| 3§e(67b)°l <mb¥^¥E^ >I£IS§¥XH(70)°I 6,^S3I blS^ElE^ 4;§2J 2|E 

S 8lif E3S@ 3AfS(67c)0l ^X^IS g^SIEI, ^flJI 3AI@(67c)°J <ye¥= tlS 5S01I [Og CHXI £!SI°I S<y S 
CHAI9IE^ Exl¥(67ci):?l SSE! g^a§ia¥XH(67)2l. 6f:?l ^ei¥XH(62)£l :?l§¥(62d) £1^^011 g^S! ^lfUAf¥(62c) 
2f LfAl mmZiOi ^EIEK62a) XHS ^. &^:'| :J|g¥(62d)S gg^¥S ^.^gAI3^ ^blEI^ es¥XH(66)2K afSe^¥XH( 
65) g>^agl^¥XH(67)» D\2iM9^ &^D\ :?l§¥(62d)S¥EH Oia^SIXI ^E^ §gf¥fe UAfS(68a)0l Xlia¥XH{68) 
£K fe^:'l ^£I¥XH(62)°J :'|g¥(62d)S ai,'EIE= £I^E3 5lB¥0||fe S>3¥(69a):?l SSEIU. fe^^'oiife ^aiEK 
62a)°l fe^SOil o}*l7blEI &'¥a¥:^H(61)a UAf gi^llOII [CIS US 3SAI5IE^ Lf AIM:?|{69b):?l SS90i. XHSOII 
g>^a¥XH{46)2| 2^S{42)g 4lgJA|9PI ^Ig} 6^gJS(69c)0l 52^1131 OfgEH, &U| ah3¥(69a)£l £l^20llfe HSUAK 
B)P 0H:?HS &^EJS{69c)^oS ^^EJE gfS^XH(40)°l 3^3(42)1 I2§AI5i:7| ?le} UAlB(69d)dl ^f;*! &^giS(69c) 
3t ^mD\^o[D\\ 3g¥XH(69)S ^^flW, &^¥I3¥XH(61 )0|| CABiOi g^a¥(45). g^aga¥XH(67). ^dl¥XH(6 

2)°J ^eiEK62a) s■g,^aa5¥XH(65):'^ 2:2:3:4°J ^SblM 5>fe £!?I3S|=^B(60)3K ^I"! g/S¥XH(40)°l ^¥0||fe ^:'| 
£!9l&Sl=^B(50)I)|2J 12>IEIS ^§SIA|3|E= XHS dt^¥:?^ SAIS E||0|It1¥(70a)g g.^fe Sltt}Sfe>°l ?1£ia§S(70b) 

Hi. :?i£is§a(70b)°j fe^^o^l ^j^is gs g^aa. g^^gitfesfe i2§a(70c)oi g^an a^soiife g^a¥XH(4 
o)m ^.^lAliJ0l! gifUAKOs oh:jhs iiguh^sfE^ UAje(70d)§ 3>fe M:?i@(70e)oi ^Jiis §a §^aw qibl 

S >I£I2§¥XH(70)S 0I^CH5!D. 

&oisj »iig}ae5¥XH(63)fe esoii □ea:Hi sagtfs ecHAi^iE^ gj^aoii sas ga§(A)os esskji ? 

blo^I^ °iOLK OIOII e.^§S^fe 3S OILIffl. OimCH SaxiS otsfAl?) A|gi? 4-E SiCK 
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b(2i ^'01 e ^^soii mm &^J.\ szissf mi^m ni3§xi{io)°i s?i£t5i4:e(6o)g e i s e 2011 eai^ a\ 
2i fe^aoii L\Mm:>\{70b)D\ mm s^aiQ. nsoiife 4fgiS(70c)oi m^mia o\m^^. a^s 6te¥fe sfs^(70a):'t 

g^Ej oia«jH(70)M eefOI ^Ol &^^!¥XH(40)£| 3§S(42)01I US ^dlEIU. ^f:)! SSVXH(70)e HHfll =. £ 
3 S:' E 4011 b^£t ^^01 a?l£Hf=4^EK60')g y?X^I°l ess S?E^ g^aS. HSOIlc a^eoil 91§LfAf^(61a") 

^£ie(62a')0| S^SlIi. ^£|&(62a')2J X-ISOIIfe g4!^&>ifoS 5.fgS(62b')0l 0\m^■i S^SOII 

^ilUA[^(62c')P ii>^ J\m^{62d')J\ ^X\\^ gfi ^e!¥XH(62')2K ^£I¥XH(62')°I 5^£l&{62a' 

) 7:^g30||fe tl2 eSOII CHSSMI §S§1>»S SD1A|3IE= g^^aoil ^2!^ M^g(A')0| EmEICH gS^^ &^gJS(63a')0l 
4^^{iK63b')3f. =;^g&[(63a')2J (^B^S^EH 3S9(63c')0| fe'HIS 5ftf sjufg flU gf5jes^XH(63') 

21. tIS aSOIl CH§S?1I ag}°| gfSPtlAI ag^S y^EP gg^¥fc 4'£,'«{64a')OI aiS£l S&^(64b')2K 
¥(64b')°lJ^^&.^¥S¥E^ «l1?>^aaS¥XH(63')°l 91 §fe{63c')°l 2|Ea §^2;^E» 5:»E^ SUf 9S¥(64c') 

^^\^M{Q2')9i 2^di5.K62a') nsj2f gisss^ j:h(65') Atoioii 7)\m:>\^o\^m a^gs(66a')oi eisa am 

g4^Se(66b')2}. eSg4^Se(66b')°J <MB¥S¥E1 A»p|g| X||l g}ae5,^XH(63')£l S&@(63c')21 2|E2f 

Eg ^'5zm eS§SA[@(66c')0l 8f5* 2& S^SO] 215^011 £Je} etntgo| ^^^^^l\[{e5')j] ^Ajgg "iXISfE 

^ ^aiElfe ±EII2.iai^ ±mi\\2.\ SS¥JH(66')2K ^£I¥XH(62')°I :'l§¥(62d')S sg,^¥S 5!Sfef£JAi34 
g>^aeS¥XH{65')2J XiSOII ^blElE^ g&¥fe B(67a')0l g^&i 3Se(67b')2K 3g0{67b')2J <yE^¥S¥E^ ±S 
°l 2|Eg 6H.» 3A^@(67c•)OI SX-IIS g^£|£|, &^:?| SAt@(67c')°l <yB¥fe tig eSOil [Tig CHII 5i5[o| g^i g^ 

as SCHA|9|E^ Exl¥(67d'):l^ SSS ^!Ex^|°J g^aSa¥XH(67')a. ^SI¥XH(62')°I :?|.g¥(62d') 21^^011 
&l gi}UAf¥(e2c')a UAt g&EIOI ^£l&(62a') XiS ^. :'lg¥(62d')» g&¥^ ^.^SAI?^ ^blElfe eS¥JH 
(66')2f, g>^£ieS¥XH(65') ^ ^►£!glS¥XH(67')g D\^'A\d^ ^Ji §¥(62d')g¥E1 OIl'EIXI ?^E^ gg^¥fe UAf.e(68a 
■)01 gas XJ|g¥^(68')S 0\mO\X^ ^¥IS¥«^{6r):?^ ^£I¥XH(62:)o| aSS(62b')^oS 3§4fEJl,'0li I!§ 
UAtS(75a)0| glie(75)g DHI'HS oK)1 E 1 E 2011 EAIS Wa¥XH(40)°l ^§^(42)011 S^AI^ 4= 

E ?JCf. 

ESI. &^:?IS^ df2l aoi S ^►SOII caS ^^X\,^Z}^B\ ^<ys niSSx|(10)°J ^.►S¥JH(40)fe dllOI:::i¥XH(20)a 
oil §i,^S:'l(22)2| ^ifUAfS(22a)2f UA^ ^1.0|fe8f£^ ElBOIIfe 21^3011 I2§UA(¥(41a):'f g^ 

El 12§{d(41)3l. S^LfAfm(42a)0| LH^SO||fSiS£! SgS(42)0| HgEIIQ. 2l^eO||fe tjg EgOII CliXI 5]SIS 
x^o|2^§^4=c^(6o)I}^o| OR Se.>OI|AH gfa:'t^5|E^ ^'OIS S^fe ^^?H°I ^►aa!(43)8 aOjgfi^ 4=^£I:HI 7JI 

gAI?|E|. g,^a5!(43)0l UaS°l BSg st^fe &fa¥(44):?t S^EIE^ dl«g ^blSfe X|XIS{45)°S 0|.¥OIX=t 
Lf, S¥@ ES E 50)1 EAia bt2[ ^►Ol SB 2|^eO||fe UAI¥(141):?f S^£|I2 EFB LH^SOIIfe UAIS{142)0I S^E! 
£!¥IH(140)S =?ti\m 4=E 243. §¥£3 E 6011 EA|@ bJ2| ^^01 g2.>¥0l| a?l&SF4^B(60a)S CH ^bPf^SfE^ L^A^ 
mmil\ g£i li^:?^ks^?^l ^KBIBBS. ^►a¥(240a,240b):'f gfa¥XH(240)S ^bla* 4=E °toffl. E 

s}. E 7011 EAia ms.\ mO\ a^BOII OIEAO HSUM^DI Ii§bK341)2f. i§bK341)°l EJBS ggf¥ 

^ &m mmAm us ^wmm o^m^^ 21^^011^ sif#(342a)oi asy^ ^^?h z!§hi(342)2k ^:)\ ii§ni(342 

)2| 2(^^01! m^B §ilS(342a)0|| ^l^j ^cfo| zaggg. 2l^eOllte ^ii^S] ^'OlS S>fe ^4=:'H2| gfaS(343)S ^OIg>^ 
S ^-^EMI 7)|gA|3l£|. ^ni g>^a5l{343)0| U<Mgo| ot^g WE¥(344)D\ g^^E^ bigg :?b|£|fe X|XIS(345) 

OS oi¥Oia g/a¥«i(340)a ?di&' =^e 9i.a. 

0\m^^. E SOII EAIS UlSi SOI 3§§&a'(441)S laS^biafe 2}^B{A-42)1!\. e^SfE^(442)a g,*BOII ggf¥ 

D\ B^£l3il '^i,' ^eOl 3§ 3^£|E|. 2l?S0||fe ±SSl[ ^OIS g>fe m^JW9] g,'a5!(443)g SOI?/l? =^^'£i:?il ?7|gAI3l 
£1. &^ae!(443)0| UdgSl BS^ S?b g>'£!¥(444):?J g^£IE^ blSgJ ?bl£lfe X|X|g(445)2K BSfe(442) 
Oil fe'BOl 3§£|I2 g2!¥fe XI XI (445) Oil 3§ S^£IOI gJ^I'l^ot?!! ^b|£|fe 3§S(446)oS Ol^OiS &a¥XH(440) 


6>^::'i2t ^►oi s ^^soii asfd oi^oiSJ sz-^asi Mas nia&xi(io)« es cH^^goii gxisnixi ^ s^oiife. s¥es e 

1 ^ E 2011 EA|=i ti\2\ aoi I3§MS(21)0|| aSH 2s SgS &^BOI| US ^blU ^^0||^ QIEAIEl gXia^3l g 
XIS! uiasaa SXIAIJIE^ gXI^(24)0| =?W^ HII0I^¥XH(20)S| SlfS:?|{22)0li glfUAfg(22a)0ll I2§^(41) 

21 i2§UAi¥(4ia)9 soKs a^soii ^=^;Ha g^a£!(43)oi u^yga Bag it^E^ HOI :n§ g^S afa¥(44)a 

01?. fe^:J| &'a¥»i(4o)a g>^a¥(44)a oia ^^a¥JH(4o) &^Boil ng^bia^ a¥iS5}4=B(60)aa ^3>i£ia ^gsui 
9iE^ :Q§a(70c)^os &^a¥XH(40)a &^Boti iLs 3§0(42)s ^^gjAi^j *. &oi &^a¥(44)a fe^ss 7t 
j.m aB¥:'^ SA^a EiioinH¥(70a)M :?i£ia§e(70b) ^soii ax^is gag g:'is(70e)a UAFS(70d)*o 
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^n\2.\ tm5l:^¥XH(20)°J §i}S:'l(22)0ll urn g^a^IH(40)°l &^t^OII ^£|i?IH(62)S| D\m^{62 

d)S SS¥XH(66)2^ gf*S01lfe S§g(A)0| ES&I «im£!a5¥XH(63) ^ ^l2g,f£!¥XH(64)°J 

2d)°l ^i,^UAt¥(62c)2f L\Mmmd\y^ Olg ^. aS¥XH(66). 1^5!e3E¥XH(65), g^3eiS¥XH(67)g I2§A|?i:3. 01 
2t ^^01 as¥XH(66). g}S!aS¥IH(65). g^a§IS¥ JH(67):?^ X||§¥XH(68)0I1 °JoH D\2^ lagaS. feOI D\^^(62d)9i 
aSS(62b)^og 2^^¥XH(69)S 4}iJ Si!A|gJ *. 0|2| ga¥IH(69) &^BO^I §S UAJe:?l(69b)« MSKJI ^£l¥ 

XH(62)°1 fe'^OII BSS it^fe &^¥iy¥XH(61)7Le!S,^ IlS^blgOII [C[g 3^¥IH(69)0II S^&l fe^&'a(69c)*oS 

^£!¥XH(40)°I 3ia(42)S 4[^AI^ s}S¥OII(69a) M^B UAta(69d)S 3§UAKB)S UAt-at}A|9:1 a9ISst4=B( 
60)m 3SAI3I3 niaSXI(10)°l ^XPJ SSSKW 1}Q. 

o\2i ^oi aii^ e ^soii mm s?}<^o\ g<ys niasxidooii tisoi ass^e s!?i^sm^&K.60}si fe^¥i3¥XH(6 
i)2t gfa¥XH{40) mm g,fa¥JH(4o)°! ^^S¥(44) fe^soii :?tEf :i2S 9bi£! :'H£ia§¥XH(70)^ {+)CHxi a5i:?f 

an-, ^ei¥XH(150)01l SJSH fe'¥ES¥XH(61)a ^^r^l J^^\S.S¥lU70)Q\\ blg = 2S ?bl.Elfe g^aglS¥7;H(6 

7)fe Qjxi asm a.n:H£ife asK-)^ maacH g,^agi3¥XH(67)2t ?Hdie§¥XH(7o) ajoisj 5^.^o^l/H eaoii II^ 
g cHxi astsi aaoi ^^^aw chxi a^isfs agioiofsi a?iis 2i5fsi:>ii £ife 201C.K 


012} ^^01 oi^oia e ^^soti IKS szias} -:s<ys nia&xife ^^a¥°i 4^¥« ij^eiai?} ns^mafe >i£ie§¥ 
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